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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an azimuth 
measuring instrument capable of accurately measuring 
an azimuth without depending on a measuring place and 
suitable for reducing cost. 

SOLUTION: This azimuth measuring instrument 100 
acquires triaxial geomagnetic measured data when a 
user holds the azimuth measuring instrument 100 and 
changes the direction of the user's body around the 
height direction as an axis on the spot while holding the 
user s attitude, from a triaxial magnemetric sensor 31 
repeatedly prescribed times or more. A circle with a 
repeatedly acquired triaxial geomagnetic measured data 
group positioned on the circumference is then 
determined on a three-dimensional space comprising a 
measuring instrument coordinate system (x, y, z). The 
center coordinates (Cox, Coy, Coz) of the circle are 
computed, and an inclination angle a is computed based 
on the computed center coordinates (Cos, Coy, Coz) of 
the circle. The azimuth 0 (or 9-D) is computed based on 
the computed inclination angle a. 
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wt&it Lt^cr> 3 mm* im^muM k> m l xwk-th&&&j)MWtwt. t . 

«Wl*'r-#»3&»R«±XliRfflifi«Ffc:ffl[aK-* R £S£#>. H&feR£>4"l>&®£3riiJ-*- * 
R»9f#gi:. 

frtBR<^^ST^ffiL7tR^4»'DM«tcS^v%TB^B«M«^»ffit-Sffi^ft^ai^S 

mmmnnta^mxnm LtcminRi/mmm^mm^m- l*: 3 mm 

fs^-^izm^xyjiim^Mtii-t^imniii^t zmzz z t &imb-rz>i?®.ft 

[»*«2] 

mHZW^Z*foam®5ZJ8.tt$:miii-?Z> 3m<7)mWmiU^®t , 
lulB^aiai^]Rf##ST'^ 9 £ UR# Lfc 2«itiJ^x-^af* i R^±X«RiMi£«t{4S 

-r««R»iEi6, «fC«Ro±tt<o*s**{ef i»R*»#«t» 
warns. 

mmm^^^comt><mimmkiz^tf^^^t^co^Ai:~^zm-h^ 
n-snss. 

tfMWfc US"**) 3 Wm^j frBBgEHcGLkll 0 SB UTTOWittaj **«t»#R, 
ttffl*f f -^«WRJiLhXliR«3a»fc:ffl!l^-*R*®r>, «KRO+'&ffiite*tttt-4 

«fER«w*«Tjmi l JtRo4"t>aai{=«^v ^x weMMft * jra*-&ffflAJttB¥K 
s at/ 
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mmw&Miiii^&<7)foz*K mjmmz&w&ftttftfrt><7)®mfti:-~fei,z&-h* 
m txmm-r ^mtam^mn^. 

mm2m&,j}*®. j rfk-rz> 2<&v®m±iz. a 2 d^mm^mmmiz^x-E.-o 
mrnmm vm^&xm k> m t jr# l ^ 2 was* x- ?i^™±xfiRjsi2<gK&s 

mfiaf R^wcara} Ltinsnco^mco^^izm^x „ mzmnn *%\&~thm\n 
stasia. &mz 

mmm^%^m^\^Ltzminm^mimmmi^W)^m^xm%Ltz3mm 
*7-?iz&^xij®A£g.!ii-t2>jjtimm.iii^&k bxmmzti&imzmte 

^~^{,zmx^^fz^y-u^^x^z\t^mkt^^m^mtrui> r '7A. 

-?i,z$m mthtzsb<n>Tuy : 7j*x'fo ot , 

Lxm§-f&mfciiij3JM&£&. 

mftjj7-?m i m±ximi5.®tz{m-t2>mi§i£%.it>. mmm<?>mz zmu-tzmm 
tt^-^irzm^x^&Airntii-t^iiL^niii^t Lxmiztizmmzmteyv 

mwm$miii^m*t>&#>x smtu*?-? zmn-t-zxr rt , 

Kft ata®^ai*so[fij & 1^011*1 eifc&^am&tf> 3 was^o 3 2 m 
wismaj t^<SRo±w^$ tca^^T HfffBfa^^ ^jras-rs ^rt . 
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flffi Emm L^issoM^ (c*^v vci«e#ww* Sr*aj-r s xf */ y t . 

[000 1] 
[0002] 

Ml 0I±. fltfcJS^ (xg, yg, zg) lCt>{tl,itefig^^^L3tfeOT-ftS. 

«Lh&g«ixg. yg, zg&. zti^ixmiUjfa. jmj}fo&ix/®mjjmfa^xts 
*) , tmm&mjj Mcnm±Mwm^ s . yg. zg^floj&a-Mxg, My S , Mzgii 

[0003] 
[0004] 

01 uz&^x. &2<Dir®.A§t&mmz&. i3W*iwmt<vmm*xmkLxxm 
^fanvmszjmt-tks&h xwnssv-fe >-9-h e x , ^fiMtfaasab^r a & y mt t 

T y^mo««*flR#*;|*Htt-* yMlBBivfe ytHE y tJ it/^rffiftftSU^BOff S# 
fafczMfcLTz *ft*-f&l<0ia«BE^£t5J- 2r & z Wig^* >~+fHE z#*i&tf£>;ft,'C^-2> 
. xttE^-te^HEx. ymm&-t>-VHEyt3£Tfzmm-t>V-HEzlZ. -fr-lV 

%m®ffitf%mi,zttLxmmztf;h£o{ ) zwm.zti. zmnmntm^ 

[000 5] 

01 2<±. mtttGm^mmmz&w&miA*yv<7)mm&z^i-mmmx'&&. 

Hl2fc:*JV»T. ^2co#{i:&f|«Bfc{±. xg-y g^BtM^l. y W^MMft ^fc 
.fctf x g - y g^ffiKfchf S xttOiHffft <t> Z&UU-t&ffimA-tyy 1 7 A<i&tt£*vC*} 
0. «MStfi-fe>^-17«» ffi#f«77^|5t^#$^-b^-«-^i>«}:tril^ft^tcjJ5t^ 
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[00 06] 

HI 1 3 «\ S!3f6O^{StfttHBI^a<0««S:^yn >y ^B3T*4 . 

■9-A/D8ESI*l 9, ffl£f-**IE«2 0*iitf#{ratf«*2 lMWtWlT^*. 
[0007] 

3«lil-feytll(:fi. xill-feytHEx. yWlSM-feyifHEyiSi^zItt^ 

•t>~?HEz£*tl?tl®<0mz.&t:tb<Ol><?>X\ fiB^-fe V^SS^^SP 1 2*^ffi^)§ 
tl^i&mES-. xilS-bVtHEx, yWa^-fe^ifHEy^.t^zttfi^.-feVHfH 
EzfcWeftEPiPU xiSMtytHEx^ ytt^-fey-^HEyfeilXzW^-fe 

tt-?X\i&, 
[0008] 

fiK^-fe^A/D^gpi 5ii. xWiKM-fe^HEx, yttlS^-fe^HEyfcitXz 

"WixiSfaatsawg^-^. ymmm^m^T-^^xx/zmmm^m^-^ t Lxm 

[0009] 

Jgg • hffiEg&l 6<i, J^m-t^A/D^ISPl 5*^<OxtJ|lfifiaEMS0^-r- 

yW^^^x-^^itXzitttfeJl^afl^-^lcScf^T. xMBR-fc^HE 
x. y il^-bytHE y J:!/ zii^tytH E z^7t 7 ht5£lfimgMJE&® 

y imwsm&T-?&*x/ z wwsa^aj^-r-^ srscE-r s i a i^^t^s. 

[0010] 

«M«HrV-^A/D^a51 9te. 1 7*>£><0-t>'-9-fl-^£A/DSMU 

«j^f r -^»jEg52ot±. «^-fe>"9-A/D^gpi 9^t><r>wmnm^.r-^(,zmrs 

WC. mm. • 5f 7^7 hffijESBl 6 A> x WifiiS^.S5^x - * . yWtfflK^gJSgx-;? 
fc«fctf z!jW^ffl£ir-;$>£*j§;iB3-S J: ? fc$rr>TV>*. 
[00 11] 

^•&Atl^gP2 lid. ai^T-^ISjEgP2 0*^c7)x!|tt«!im^S!l^-^. yians^sj 

jgr- * ct # z wanstmai^x- * £g -^v vc ^•{.fcft £gaj-r s i a -» -c^&. 

*ts. *2<0#tfMtf8BeWciSv ^c«i: LTJi. tttWOR 1 tcRKsSivCH* 

[00 12] 

#fr^:is;i^ffiai^a(i. 3#^s^*^a^c7>maimfif*8x, y. zt.if 
, arm LfcK#{2:<? t r ^ti^-f & . 

■rfUck 0 , T J: S^^&^firSfljg*^ C t #-C'# & t b 

[00 13] 

#BPPP8-2 7 8 1 3 7^&* 
[0014] 



i 
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±ie<^^sfS2^mftfh«fl§£BK&o-c«\ -%Gmsmmwi*¥mizs.< ! m 

fl-fe^m 7. fBt&#*>^^m 8fcJ:tf«$£*>ifA/D^g|Sl 9jWBMt£*l 
[00 15] 

[00 1 6) 

. m±.®mmztsi?hftfc?j\*ifrt><7)m®ft b$i<t u/c^o 3 waj* £ 

[00 17] 

miftz-mz&tttf^itzitht. mtata^m^mzx*). wBtsmti&w&to 

tiz>. zlx. mmnm-ta^mzj:*), n-sa^n^Pi^mmizm^x . wmsmm 
^&<nnj&jftiztti-&imfttf»iii2tL. ■x®A%.iz*mzj:K>. maztitztmnti 
ZTmfrxm%%jxrz3m&*7-?i l zm^x*mii}m\i!,ztih. 

[00 18] 
[00 19] 

5^>tc. *^tc^^ft*3a2ie«<7)*-fitftft-a!i^a«. sv^c^rs^ifij^tftjaE^^ 

hotels & frhv>®m & z-mz&-h%&t>^t itzm<7)mm$m%iti^&<7> 3 turn* 
<^d^nM2m^im^mmjihm^LXMn^^mth^mi^f^b , mB2tttu 
* 1 -r * 2 <ktcjss±(c . smwre 2 tt7cffisoggN we*»oifne«aj a 
aw»#ewt* o as UR*#tfc 2waj^x-^P* j m±*^«4P3^ifi«tc{aat-i>ffin 
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g-caraj Ltzimnn^x/mmtmsmm^m^^xM^Lfc 3 was* x-^ks-? 
C00203 

wc\ *rowr#BW=j:0s 2mmnzi&ftt-t& 2<xymm±iz, zM&mi2<X7tm 
mom&miz wtiwwii as;>j iim#&-e*£ o & ur»s *ut 2 wa^x-* «f*™ 

ist»**ut 3«iai^7 r -^t3*^^T*att*mai$ni> . 

[002 1] 

•fe >"9- A/D^gp&fg^ < x-rtf . 
[0022] 

Zmttt-tZ 2&7C&gLBC mife^tiiai*BXf##ST-m'93ltM#L^2ttaj^7 ; -^ 

Wet . mm®ftnft*®x~n& Lizm*n&*Tftmmw^\i&^hw>xwm l 

[0023] 

z<n±o zffij&x'hiuf. fmsmm^&nftz ^tUimmMtz^f^n^^^m 

tpm. Ltz#f<?> 3 mmiwo *>#« 2 wfflA«miiaft»±iR omLxwrnztiz. 
x\ m&ffiif^mzj:*). 2ttiti^^^t-rs2<ji:7c^±tc, ^tbta^m^ScTm 
9»UR»s*ufc 2was*x-^s^iia±4^{iis^^«-rsiff*is:^tf>. *<Ditts 

[0024] 

emtefco. umiz^mthtet. -%timitwms.z*¥wizw<<ismtf%< . «Lts 

3 W^iftJaSv&as^&fcfflv ^Tffi^^ Srff-SI-T S £ i: WX'* &<KX\ U&A Zim-f h tz 
[002 5] 
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-t&mfcfr. mtmco*<bmm*n&~tmmi3x^®.. mmmm*mxn.tiiUzPi<?> 
•wawwdfcft vc«he«kw9 ax vfmimAnm^&x 
Ltzm,naxifm5Mm^^m>-hmyxm%Ltz3m^T-^izm^x 
*{ffiz%&^h*w$n&*®.t LxmiztL&9mzm&>v3.-fizm#fz-£z> 

fc#>(r>y°\3?7J±X'2b&. 
[0026] 

ZOZo&ffi&X'htilZ. zi>-\;jL—?t l zJ:^xy'r]? h 7J*WWl*-JRt*ti. Wt^htiti 

TuryMzftix^^jL-ftfumzmf-th t „ m&mi wm^&nmmmm.t 

zuz. *ftmz&hmimsimttimmmTv77M±. ^Azm^i-^^m 
WMOtttzmiii-fz 3m<mm3mm^&&n m*im% 3 > t * izmtf *#><o 

mmn z-%iz&-h%& Ltz v&o mmm^.mta^^ 3 mmim o 2mm 
xzixfemmnj&omLxm^hftft&XJim^®.. mrn2mtaiji^b^ 2& 
t&m±iz . Htne 2 <X7&mcr»9m®iz ^nx^-ommmta^ nm^xm 9 5g 
um Ltz 2 wftjj7 i -?m < Piffl±.£ fci±m&mzQ.m-& fgpjsr^ , mimnco 
* nm-tzmPiMm^®. mmtspimm^x^tii L^mn^m^^ ex 
-*wc % mzm%ftZM.iii-t&®®ftniii^&. ^.mzmi^mAMta^xntavtzm 
mnt5j:x/mMmmmk3i^m-h^xm%Ltz3mtti^-^izm^xy3mM^ 
m-t&yjmsnix^&t Lxmii*iihW£tm&3>vx.-?iz$tfTZit&tz»f><o7'v 

[0027] 

y-a^Mz^x^y^d.-^nm^mm-ht. rnmi2w&<r>-K®.ftVcWimt 

$s>tc. ^mizm^m^meim<oij{mmmyo^7^ii. 3.wzm3n-t&jj$wm 
msmfi-ztiux-tz 3m<r>mm&$&m:mm*sm%3 v \:^—9\,zmx^^tz^<r> 
7n/5Ats>ot . mmmm^m^^mi) i m±jm^izi5^n^.iTfi\^(om 
mn £-mz&*>%i<L,&{t Lt:m<omsmsmmta^m^ 3 mmxco 3 1*&&2 mm* 
*mfem&j±m^mLxm^&m\h&m«%*fk. mttw&ttmtt-rz 2<X7t 
mm±iz. mmmta^nn^xm^mLm^Lti 2«iaj^x-^s* 5 ^±^ ^waiis 
miz&si'&imzfeft. mm\m#Mz &mxmvr^&. mmmmm^m- 
&&Lt:mte>M% izm^xmim*ft*n&'thm*ftn$,*wt.. axvmmmn 
nta^xnta l tiumnts x t/mmmsmtii^m^i&i^x ix# 3 mm*?- ? 
izm^xjjQfi ^Mta^^imMiH^b vxmmzfiz&mz mz? yv*.-?iz 
mj^htz^yn^^j^xhh. 

[0028] 

z<7)£o%mi&x$>tii£. zyvjL-ftzx-oxy-ar^Atfmx-myti. mw&btitz 
yuy^Mz^x^wzL—? vim zmff-r & t „ it *js 3 im^&n^wm t 

-n. ±immim&?&tzMz. *w&z&hmimiimnii{^^mim&. 
izw&^&jjftnwmsm.ttztfiiii't h 3 McDimfm&^&cofaz z , mummzs 
ifmmfofr^<omiftz-mz&ii%tf^t2-£&XTvy't , wRtmsMum* 
* t*mt l tcmco 3 mmx zm^mrnxm k> m Lxwn-t h ••, rt , mib 3 

±£Mmm&mz&m?rhPiZfe#>. mm<D^mm^v.ta-thx^'yyt. mm 
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[0029] 

v-rt. m&29bitoj}t:i8.#ti-&2&jtjm±iz. ^m^m^wtmmcommmizw- 

[0030] 

tmmstmz^fkn 3 mm^<o a 2*sai*srm^iiiifcJ3Lh^ 0 m L-cnx#-rsx-r 
i?iE2ttai^^fi!t^i:-rs2^7cffiSJit=. fri20f^iiiia]jUiix^t^2waj^ 
7-?wtim±.&tz\$immz{mtz>w& : kfet>. mmmom* zma^zxr-yy 
k. mimftLtemmnmziz&^xmitimnznm-t&XT-yy'b. mmmm 

[003 1] 

m&nmmz yfitmx'ib & . 

^mmcmmit. ^mz^h^^m^mmmax^^mmm^^^. M</tc;tr<a 
ftmmxmz. muz^x tjismmemi oonjjtimzitmtzifr&iz^ 
xmmLfzi>cr>x'h&. 

[0032] 

mm. *%.Bjuz&&if<3fiitfflmm.i ooiz&wzw&^yvmiimmz^mim 
xbh. 

m i izn^x. -xmimwmw 1 o o tc«. s-feftn-aa^a 1 o o offixfa * xw t t-c 

xtttriffjotfilS^^^ ^ffi-rs x WBftt: ytHEx, :frt£ft ff-jfflilB 10 0 <7>8t#i»i 
Bl OOc7)ff$*|6lSrzWit tTz«*[6j<7)iaJimfig»^«itt5-r^>z«U^-t^HEz 

[0033] 

$r*J, 3js^M<0®flST(i. i&±MB&Z (xg, yg, zg)iU ^fitftthSSI^a 1 0 
OcDffig^MWT. ttfBSX&gSfcud. ) £ (x, y. z)tU ttLbffiSfflzgfc 

[0034] 

0212. *^^-S*-{iPlff-S!l^ai 0 0Offj££*-rro-y?ElT£>-5. 

H2c^ts ^r^tf-asai ookj2. 3wm^-b>"9-3 1 „ w$*-by*rmmmim 
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&*y*y hfflEm 3 6 . mmg.iti& 3 7 . m®ftmm&te& 3 s . w&?-*mE 

B3 9 «J:t^rffifttW*4 OjWRW-Mvo**. 

[0035] 

-fe >^ H E z #!Stt ^><xt v > s . 

*V1fHEz£*ilW«9J*;t4fcrt>*>*>tf>t\ ««-fe>^l«WKBW3 2*»^tt5^)§ 
ix?tggi&mJE5r. xiiMtyfHEx, yMHSvti'-tf-HEy fcitf zjfflKSVte^H 
EzK^ft-mEpJnU xiSW-feytHEx. yttlKM-fe^HEyfcir/ziimm-b 

y-^H e Tfrt>&xztitz±>vm^*mtmmz®&*>^iim3 4 iz&jj-tz x o 

tOO 3 6] 

W&*iy*rA/D$8m3 5(2, xttmSv-feyHfHEx, yttEBEfvfe^HEyioitf z 

-fix x tttwasia j&r - * , ymmmMfeT-f&xvzmmwmm.T-tt txm 

g. ■ «y hffljES53 6 (Cffi^l-rS <t 3 tt^t . 

[0037] 

J&g • :*7-fc-y MHE»3 6fcL fia^-fe^A/D^a53 5*^OxW«!fi5^S0«T- 

y mmsmizrr- ?&£r/2 mmm^m^- ? izm^ , xt^ytHE 

x. yfft^^^HEyfc«i:yfzW^^-fey-9-HEz^7-fe-xhfc«tt^®«ffliE«SC 

mx.ii. jj®ftgtwmwi 00^1*5. «fi±j^«m(c*5(tsxg«i*»ii><^<i#f« 

U 3!fTOmMMS7 r -^&^tt-i»JS^*^ : 3r'S»ffi«3<5:7n3gra±^. #±W#<5 

m 3 &7t&mn&immz : ¥-ft %mnm i «*> , is o £ l 3 tiasitf- * 

ffi<7)&3Lm<?>g:Zt$£V>P'bmmzm^^T . xilltytHEx. yMBBiv-fe^H 
E y is J: IX z WKSMr >-9"H E z ^7 -b ■/ h fc J: tflgJK»IEfi8!&£ -£*t-eft«a^r S . 

[0038] 

mmn%\aw>3n^ mm- *7*-yhmiE&3 6frb<oxwmm5mfe ; r-?. y« 

[0039] 

03Ji. 3*{&flH«Sl 0 0«0^5:«i6Sllt:'^S. 

*©AH-«i^a i o o els s @ 3 izm-? x o iz , jjsm e t imps « x-^mAnmm 

flOO^^ftS. y«m. xg-ygflfc^CffftftO. £fz. ffii* 

-rst . m±Mm& (xg, yg, zg) kmwmwjMwm (x, y . z)^tc{s. jk 

[004 0] 
[Rl ] 
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X 




sinacos© 


sinarsin© cosa 






y 




— sinG 


cos 0 0 






z 




— cos a cos 6 


— cosasin0 sina 




- z 9_ 



[004 1] 

HI OfcfclvtMxg , My g. Mzgli TsS (2) ~ (4) K^-filO 

• 

[004 2] 
[&2] 

M X g = McosI • cosD • • (2) 

[0043] 
[»3] 

M yg = McosI • sinD •■• (3) 

[0044] 
[»4] 

Mzg = — MsinI (4) 
[004 5] 

-TSi:. 3W{aE*.-feyif3 lcOStttfl^Mx, My, MzlJ, TsU 5 ) ~ < 7 ) tC^cT 

[0046] 
[&5] 

M x =McosI • cos(0 — D )sina -Msinl-cosa 

[004 7] 
[&6] 

M y =-McosI • sin(0-D) 
[0048] 

[&7] 

Mz= — McosI • cos(0 — D )coso — Msinl-sina 

[004 9] 

XmK WfftMx, My. MztSt bCDftZ. 
[0050] 

El4li, yj^mmmm. l 0 0«>^£^3tf4*£*ii*-rHT*4. 



... (5) 
... (6) 
(7) 



(12) 
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xmrnmRMfeT-? mx i , mx2, -, m x n 

ytttfifi^SI^X-^ : My 1 , My 2, My N 
ztttfifi^Sl^x-^ : Mz 1, Mz2, MzN 

^n-assiHi o o z&zft^T^-^^z&&L%fi i ^znm'cMg:iTfozmt lx 
&ff)fo*z^Lx^<z\}iizx^xm>izm!fcthz.tifiX'Zh. z<7>tz. jL—nt, 

[0051] 

men. smmwMMfeT-fz&ftt-t&smiiijimmM (mx, My, mz)k«t 

h ISM 3 &tc£® h . 

<S«3»5c^ra±tC. «Hl§vaj^T-^AP l (Mxl, My l , Mzl), P 2 
(Mx2, My2. Mz2) , — , PN (MxN, MyN, MzN) £K8U -t^^fii 
frt>m®A a ±5t (5) ~ (7) tCiO. PI (Mxl, My 1, Mz 1 ) 

. P2 (Mx2, My2, Mz2) . — . PN (MxN, MyN. MzN) 12. ®mna 
= Ocr>kZte. me (a) (C^-r«t5tC lI^*«^iT-lSBP«0+'C^'Mxtt±<?)Mx = - 

ms i n ifr-ommco^m&Mc o s i fc^sp3«co^®nia±^^-rs„ zlx. m 

®fia*Ocr>b%ii, me (b) C^fJ:^:, R^tt*>*-M z^[6jtC|pl*»-?r<i^^ 
afc*W®<. <fc^>T, PI (Mxl, Myl, Mz 1) , P2(Mx2, My2, Mz2 
) , PN (MxN, MyN, MzN) <D#^£R<^T{;i*>ft*£*TVK thftco^m 
*§£>ft*R<7)<N>JS«£ (Cox, Coy, Coz) itfllf. Tit ( 8 ) fci 

[0052] 
[£SC8] 



— ^-=tana -•• (8) 

c 0x 

[0053] 

m^r-^msM3 9tt. m®ftffl&§mB3 8<o®m?iimizm^x. ms. • 

•y HliIEg&3 6a^Ox«iii6^a8Sgx-:5\ yWiffiB^ffl^-^tJilXzlftifi^ai 
^x-^SrlliE-rSio^oT^S. HfrWteti. ^GLftfHBI^* 1 0 0A«j«eLfc^ 
^^[fiJV^t^OifiHSBE^ai^-^Mx, My, MzCfcfLT. TsU 9 ) fcjjcrtH* 
SfTdifcKJroT^MWMiESnfcJftaBRMje^-^Mx' . My' , Mz' 

[00 54] 
[»9] 



Mx'" 




sin a 


0 —cos a 




M x " 


My' 




0 


-1 0 




My 


_M 2 1 




cos a 


0 sina 




_M Z _ 



[00 5 51 

±5U 9 ) {=-fc* ( 5 ) ~ ( 7 ) SrftATmifs 
[0056] 
[&10] 



(13) 
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M x ,= McosI • cos(0-D) 



■•• (10) 



COO 57] 
[»1 1] 



M y '=McosI • sin(0-D) 



•■ (ID 



[00 58] 

mi 2] 



M z '=-Msinl 



••• (12) 



[00 59] 

[00601 
IS13] 



[00 6 1] 

she. *mi&c?>BBco®i¥£m.w-t2>. 

*&fttfai^ai oo<o^m.ne (ttzae-v) ^ssjgir 

i: LT 3tt«»e^i^7 ? -^*>'3 WUim-b:^ 3 1 A^j9r5£®$Uiltift *)MLXM1% 
8B3 7KA:>J$ft&. 



mz. jjffiismmw.ioox'tt. ffltmnm&3 7iz£*), smta^mmm <mx. m 

y, Mz) *>£>$r.g>fo«3&7c£ig±K, A2j £ 3 MHfeS^iKlJgx- * P*™±K 

iia^-SRS:^. ^OR^+'kJgggl (Cox. Coy, C o z ) tfgfflSftS . 

. ±5t (8) tCiD. gffi£ft*:P3<7)tM>ffifi (Cox. Coy, Coz) IZ&^Xm 



%<7)^ i-if(i. &tt<rm®zvktttft>. u{a.n^mnLtz^mz^mf. tm 

zntt7* vh&£T/mmmiE<%mz&^xmjE2ii. §^tc, m^-^miEU3 
9tj;o. m®ftmmm&3scom%nimiz&^xmEztL&. *lt. ^fi^w- 

»a54 0{c<fcO. «jE$^3W«!lB^SI«T-^(cao'V^*&^^ (£/t«:0-D) 




(13) 



[0062] 



[0063] 



(14) 
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[0064] 

crm®*m$v%tfh*<r>w>x°Mgj]\p\*mt Lx^m^^tx^^m^mmm^ 
M%.T-?t:3MWMi.*>y 3 ifr^mfe®mi±.mMLxm%L. 3M&j)im& ( 

Mx, My, Mz) *>^&&iK«3&7c£[gLB^ ^05SLBX#L^3«lifi^S9^T- 
fmtfPl^ZtiLSi- -^Rc^C^gi (Cox, Coy, Coz)Jfiti 
nftLfcPico&bBkM (Cox, Coy, C o z ) £go*^Tffi£tfHa S-giiJ-fS. 

**3ttl*^*^1)-3 1A^lX#$f'U $£ajL*«#Wa{cS^vc:fr<ift0 (£*:«i<9 
-D) S-gifc-rSck^^TV^. 
[00653 

£*tf= i 0 . ffiSIISSffigyWlx J: ttJb&gttx g*<^-r«JKSrll^L^^ ^^fir^ffS!!^ 
Bl OOiOtej^Sr^b^-ti-S^'ttT'^AaSrfi-ai-rS-t^T'^S. tt^t. fl£* 
fcttbT. *{iftthiO^Ml 0 05r* i l 1 ®{cS<-i:^<*-(ift^ (£*:li:0-D) £tt 

±%mi<7)$m.<wm.tz&^x, 3wms**>*r3 iau n$«i. 4^L<{i7ie»<7) 
ffiB^e?ai#8K*fjEU «^»msc3 7<i. if*isi^t<«i4ie«^aiaj^sxt# 

¥», l**JBl«L<tt4EftoPMWf#BL *fcll»*3Jll*U<tt4E«<0««ftJt 

U 3«ift58$RS!l5&T-*U:. m&Hl. 4*^{i7EK^)3llliai*7 r -^^ 
ttfoLX^Z. 
[006 6] 

±iem i <nmM<ow&tm&^mMz^\yx\m-<vfi&t:tt txwm$:<mtz . 

[0067] 

-hfe^l^HM^ST-ti. 3ttaj*MS^(Mx. My. Mz ) *^^:S(R«3<Ji:7C^ 
^fc^TP3^ST<±^>ff»(cJ:0^fta^S:tBL^*^ *mm<r>BmX'i&. xtftfttt 
^M^7 ? -^fccfcl^y!fWlSmM^x-^S-^i:-r-&2ittaj^^^ (Mx, My) *> 
t^r?»lKg2<J:7C^ra{c:tJV^T«P]OST{i^fJ-«{:«J: a $r»ili-r S . 

[0068] 

07<i. 2WtiJ^MS^(Mx, My ) frh%&m&2<X7ig^*^-tmX'foh. 

«wa*ai»3 7ii. wm2<X7mm±^ immm^-r&p 1 (mx i , My 1 > 

„ P2 (Mx2, My 2) , PN (MxN, MyN) £KfiU ZOftlBfr&Wffift 
a^tfi-rS. ±5S (5) , (6)K7S (14) S i fc#T'£ S . 

[0069] 

[&14] 



(Mx— MsinI-cosa\ 2 
: +My 2 = M 2 cos 2 I ••• (14 
sino J 

[0070] 

ZtM. Mx, MyKW-r&fiRc7)5re$>&. PI (Mxl, My 1 K P 

2 (Mx2, My 2 ) „ PN (MxN, MyN) {i, @7^-r<td{C. W'i'Mx 



(15) 
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3ttJbtf>Mx = -Ms i n I ■ c o s a. Mx.$fcfrft<7)3EM<7)-&£tfMc o s I • s i n a 
. My»±i(^WMcos I t^hnn^Z^-ti, Zkt,Z%&. ioT. P 
1 (Mxl, My IK P2(Mx2, My2K PN(MxN, My N ) <7>#?P£ 

ytt;fr|fiJ±Wtf)ft$£b 1 TS(15) (cJrOfMWSaiJKijrSii:*^* 

£. 

[00 7 1] 
[»1 5] 



-r — =sina • • • (15) 

[0072] 

irmM9\-mmm i o o-ra, anftjuutf 3 7 k j; o . ®g • y hmE®3 
x2mw®5mfe7 : -?mtL. 2mm^mm^ (m x , My) *^^{s«2^7t^s 

±tc. A^)?iX^2flllfifiJSmS!l^7 f -^Sf^R)gji(c{ii»rs?gR^^. ZnmPKOlL 
W*>£S a l , b l #jrasS;ft.4. <fc^-c\ -tsS ( l 5 ) lz£ *) . gffiSftfcftRc^tt 
<D«£ a 1 , b 1 (CgS^^T^^«^a5?fL, *aj**ifcflMWJ«*i^r««ftflMB 
*W^tPglB1tSP 3 8 (C«*!i3*l* . 
[0073] 

*cOf£, JL-if*^^^ff-^L7tv^|^^^^{t^^Ka6-C3ttfi^-fe^3 1*> 

3(wtawaue7 r -^OTR»$*i. ®« • *y± v hmmmiE®3 6izx oatiESfu 

[0074] 

TIRffU 2ttaj^)JSg» (Mx, My ) *^&£<R«2#^[g±fc, &9iILIW#L 

^2«iiifii^a!i^7 r -^^n^±(cC[ai-sisP3^^. *<o«rao±«i<7>:ft£ a i . 
b i srjtaiu »ajt^R<7)±ttc7)^$a i , b i \,zm^xwmna * 
lx. ^-^w^m$*mmLfz\^mzte*\5\mzm. ftfrxsmtmrnrnfeT-fw 

d) inta-t^^oiz^^x^. 

[0075] 

Si OOcor6l#Sr^-fk$^fv:(t-C«^a^fi-S!|-fl»^fc* i T§?.. L^t, ft* 
CfcLT. #<fcftit-g!l§tBl 0 0^*^ffi(cB<-fc=2r<^fi[A^ (S^(i^-D) £it 

±§em2<7>mm(D&miz}5\,^x . 3 Moans ^3 i«. im<ji2, 5^t<«8te«w> 

»*H2«L<tt5iB«<0«™Wr#R, *fc{4IS*«2^L<ti5ffi«W«MA 
[0076] 



(16) 
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[0077] 

±15^ 1 ^HSfeO»ST(±. 3tt!itf)ftf6R (Mx, My, Mz ) *>£>£-.5>{K®3&7c3S 

im&7-fi3XVzmwastiM&¥-?*iRtob+z2mft*&Kx (My. m z > *» 

^«r4«ai2<JC7cSI8Ifc:*JV^Tflr Fi<r>%Xte#>mmz <fc 9*fi£tf3 « S. 
[0078] 

08{±. 2Mffift«fUR (My. Mz) ^*4««2»SKSia***H"C**. 
tt*lft*tilffi3 7li, <R2g2iK7c£ISLhfc:. ttHWW&r-*£P 1 (My 1 , Mz 1 ) 
, P2 (My2, Mz2) s PN (MyN, MzN) &BBU ^c^-qf)i*^<i#f« 
« Srg£tS^-& . _h5£ ( 6 ) , ( 7 ) A^TjS (16) £#ii}-r& £ fcA*-C# S. 

[0079] 

mi 6] 



.TfUi. My, Mz(cBW4fl!P3<0#CJb*. UttfoT. PI (Myl, Mz 1 ) . P 
2 (My 2, Mz 2 ) , — % PN (MyN, MzN) (i, H8tC^-T X 0 WMz 
$SLh«7)Mz = — M sinl • sina> M z $9dj[6j<7)±ffi<7>J%§ * { M c o s I - c o s a 
. My|SWr(felcO±tt<^R§*>*Mcos I i;^|,^P3±tC^-r-S»£i:fc^S. «fcoT, P 
1 (Myl, Mzl), P2 (My2, Mz2), — . PN (MyN, MzN) (Oftmz 

[008 1] 



[0082] 

*mi%\;Wm.l 0 OT'ii, fS#fftgfclilf&3 Hz£ 0. SUS • *7-fc-y Mil* 3 6fr£ 

3 nwius^a^T- * y wifijsmai^x- ?$$j:xfz. mmmzmfeT - * £ a^i u 

T2!WffiBim8!IJ£7 ; -?S¥fc U 2Mai:*]£fl(% (My, Mz) 2 #7g£HJ 

±iz. \jjZixtz2mM®&wfe7-?m&pim±izimt&mnt:%.tf>. tcomncoz. 

WicDftS a 2 , b 2#»B3*i4. <X^X\ ±* ( 1 7 ) teJ: 0 . Steffi $ix*1«P3<0±!Wl 

wimftmmm® 3 8 £fg**i$fi.6 . 

[0083] 




■■• (16) 



[0080] 



[Rl 7] 



=cosa 



•■• (17) 



(17). 
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%tj>iz. «ef f -^«iE«3 9t=J:9. «MAfl!«E«K3 8^>««ftflMBt=ae^^T*l 
jES*i&. -eLT. ;frfitflW**4 0fcJ:9, : fiiIE§^^fv:3^^«!!^a^•lI«7 ^ -^ , (^*^v^ 

[0084] 

»j&f- ?&£Tfz mwms*mfe7- ?£3 mwm* 3 1 *> ^jgEssctLbi* o *g l 

TJBKfU 2«iai^>ffi«^ (My, Mz) *^SR«2<X7cSPa±{C, **9iIUDtf#L 
b 2 SrgiiS U Mta t^1SRc7)±W^*$ a 2 , b 2 fc^v^T^ft « £»ajf £ . * 

d) s-actB-r^io^o-cv^. 

[0085] 

±l2^3<0||iiO®®(c*>V^-C. 3«l«^^t3 1(±,«t«2, 53gL<li8lE»<0 
#BL fff*^2^L<(±5E«SO«P3JSW^S. 4fettHf«3B2*L<tt5e««««ft 

[0086] 

iKfc:. *JM8o»4^^«0J^*Bliif3&#r!HL** t ^KHW-*. H9tt. 
^rtMiHWa** «tt^friSWfHirci^9 a. Mt/(c;frft*Sff89:£r3tf>SfS4 <Dm&<?>&m 

±iem 1 <aHi&0^fc»rf SSMHCOVVC ttR-tf>8^-£ff Ltwatflwi-r* . 
[0087] 

JJEmaXttetfBIB'Cli* 3Ml&AJffiWR (Mx. My, Mz ) 4»6&*fieB3%7c2 
«8ISx-^feJ:tXzi»tBUR8^x-^*lfi»k^&2Mffi*fl^ (Mx, Mz)i> 
[0088] 

H9UU 2tttMj«iW<Mx. Mz) *»&$r*««2<K7c2M£**tff?*S. 
M#t^lS:aigP3 7(4. ffi«2JX7^IBLhfc:. JtttaM^f-^jftP 1 (Mx 1 , Mz 1 ) 
% P2 (Mx2, Mz2) . PN (MxN, MzN) fcffiSU *<7>ft16fr$>M®A 

aZatU-rZ. ±& (5) , (7) *><oT5S (18) nmtzzttf-c**. 

[0089] 
[»1 8] 



(18) 
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Mx~ MzgCOSa 



M z — Mzgsino 



••• (18) 



sin a 



cos a 



[0090] 



Ztlli. Mx, MxiZffithW&VitX-hh. Lfc^t, PI (Mxl, Mz 1 ) % P 
2 (Mx2, Mz 2) . • •, PN (MxN. MzN)ll 09fc7K$-J: 3 «£#-c 
o t aX'M&frt>(D®eMtfM s i n I t^hW^^z^-t^^t^h . X^X. P 1 
(Mxl. Mzl), P2 (Mx2. Mz 2 K — % PN (MxN, MzN) CDft^ZvS. 

[0091] 

mz. ^mm<mm<r>mmm^h. 

Xtimmmmw 1 o o x-i±. 3 7 1= x 0 . &k • * y -t * h»jES5 3 6 

3«W6fflE^aSS7 J -^ffif4'0 xWifeBmSH^T-* fc<£ VzWtfiJSmai^-r-^ S:A* l 

t 2mvmgi.mfeT-?m t u 2®&jjmm& (m x . mz) i)>t>%&fcM2&.7cgm 
Mz, xxzixfc2mMmsKmfeT-?m#m±iz&wrr&mm£fe#>. zom&cDMz 
amm^ns. &vvc\ Ji5t ( 1 8) izx*). niuzti*:mmcoMZizm^T®®Aa 
tfn&zti. Mm^tLtimmnai:yjk-tmmMmm^mmnm^mm.m8izmfi^tii> 

© 

[0092] 

*cm. ^-^^A^mt^^^zi^^inzmizj&^xsmmM^y^s i*> 
jE$*.&. -eL-c. ^•fifttfs:gP4o^ < to. ffiEZtitz3mm®sm%."r-fiizm~3^ 

[0093] 

znxoiztx. *mm<mmx'ii. jl— <r*«*-«atfifHBati oo^iota- «r 

TBtfiU 2WJli^®*(Mx. Mz) *^3r&{&S2&7c£l§LBc:. HSOJEUDtftL 
^2Wia®^S!l^x-^Sf* i IS±{cfirS-r§il3S$r^. -e^iS«OiS# fciftfJU «aj 

|6jfctt£|ftlt7Jfcl3K K^T3Wi6«^^^-^*>*3ttifefi^-fe>^3 l*^SX#§zX. 

[0094] 

.IfUcJ: 0 » ftSO^SaglSWlxi:«!LbffiSttx gWttftmZffifeLfct tjrQAstmm 
WlQ0<Oft%*^tZ^Zf£VX'imii}a£itW-r&ZbtfX'Z&. LtztfiX. 
iz&LX. #{^fffl^Sl 0 0 £*¥®tc« (£tt&e-D) Srifc 

SfcftiEiitcn-isw- set tfix- % h . 

W*«3^L<(J6ie«J«0lB<»W#S, *^«»*«3^L<(46lB«<7)^ft 
Hi#«te*tt6U 3iWMJl«B&T--*li, f»#Jf 3, 6*fcUt9E*W>3tttttfj7*-* 
[0095] 

■r. 3mm&mi&-?\zwm?>is*.tthn&*n&^. 3wms»m$s. : f--9mm 



(19) 
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[00961 

R£€S2<fc7cSia±k:j£#>, -?-OffiP3iO±W<7)*§ a 1 , b 1 S-gaj-TS J: 3 Crfll j£ L 
ifttclR&r. 2*«ia»t8lJef f --^fc:IRIi3& t *4*i**^*#*t, 2HW68JR 

Sal, blfcJ|[ai'*-ftJ:3WWW-*ii:fc"C*4. 



JJeJB3<O^OH8BJc*JVvCHL 2tttl!!Kmsy^7 r -^l¥*™-htc:{aa^-&*t 
R £{R« 2 8C7ESaa±tc J£*> . -eco*R<?)±W<7)« $ a 2 , b 2 & X o izffifc L 

§a2, b2*nmi-ix$&mtt>z.bi>?*&. 



, 2tiiijiifi^si^7 j -^icisii*%4ix-i»^rS:#jSL. 2mtms*,m% ; f-?mtfm%L 

[0099] 

±K»l«rV^L»4tfMOtO}B«fc:*JV»Ttt. _h* (9) JcJ: 0 3W«8tK$5S!l5g'r 
-^tWE-TiiajcHMSUfc* 1 , dtlf-RB^, Mx, My, Mz*>£>±it ( 9 ) Offi 
»«*ijEtttltefr 3 £ * < - D SrSCffi-rS £ k & WC** . 
±S»l<Oiyfc<0^®fc:*JV^T, PI (Mx 1 , My 1 , Mzl), P2 (Mx2. My 
2. Mz2),-\ PN (MxN, MyN, M z N ) 0#WcROST{ia6im£fr->*: 
2:&<?>H«>¥tiL JJB*2<DiatOJKBfc:tJlf»T, PI (Mxl, Myl) . P2 (Mx 
2. My2) „ PN (MxN, MyN) 0#WcffiR^ST»J*>if3£:£1?^fc #0 
!OT«My«Gfrl«K3±tt*>ft3. *JJ:l^JiK»3«)ieSt«JB(iK:*5V»T. PI (Myl, 
Mzl), P2 (My2, Mz2). — , PN (MyN, MzN) <D4tf6(£ftPl<?>MX\± 
SbfmZ'ft-ofzk ZcomH<VMyWttfaCD±mv&2l±\,^Tti.t, . Mcos 11*4. L 
fc^t, _L* (6) fcSBBLfcTW (19) *JHlrVC*-Dfc#4£i:a*rS&. 
[0 100] 

[»i9i 



[0101] 



H?xr<CJ:9f@Il/CfcJ:viL J>W.ft§tWi$mi 00$r. CPU. ROMfeiVRA 
^AfcRAMfc R*aX,"CHff* iidfctttJtV^. 



[00 9 7] 



[0098] 




••• (19) 



[0 102] 



[0 103] 



(20) 



WM2004-309228 (P2004-309228A) 



zzx\ imufttn. ram. ROMmco^mmiimw. fd, HDmnwmmm 
ieis&#. cd. cdv. ld, DVDmnffimmwifisMmi&ft. MomnumMm 

[0 104] 

JJEWl53rv^L»4<OHBNiOJKIWctJV^±, *aWB(£ff**fflftfHWaifcJ:^ 
OO^ffift^fhSTtS^CoV^TiifflLfc^s dittcKg^-fs *%BJ«0±gS-jSffi£L 
CO 1 05] 

tmsfoj Lactate. *miiz&zm&mi$m<oijG[fimmwiz£titt. m±mmm 
■y-A/D $m®zmi% < x -rts<r>x\ mtizitLx. zixh$iBMt?>zttfX'Z&b 

[0 106] 
[0 107] 

?jiinfrt><ofmfi z-feiz&tttfhwmsm&^mnfo* z^fcZitzmfx-j: o<ot 

SSSrS{t^r<-C-rtfc7)-C. !£*KJtLT. axh*1&m'Z>Zt&X'ZZt^o%)gki>n 
[0 108] 

*miiz®mim5Mmtt{immM7-v77j±izj:titf. msm2tmco^ 

[0 109] 

SMC *%BJ^«l.it^8|g«0*-fi«tf-a!i^ffiHJ:ix{f N IS^I2iatt^Cmft- 
[0M<oflff#$rifcHJi] 
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